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1 

i^\^ind}^h^j:h:ibiWSLh-i-h%yr^j'^iim 

myr^^<i:m2<r>mmyT^^<bifiT>(vu-^ lo 

Lxmzism^ti. msm i mmmmy r ^ ^< 

\mm3\ mi^^iMA^Vifi^T, Dy. Nd*> 
<i^rS::f:«:^k^Siia?JSl*feJ±2<^)V^i^**: 20 

S^^/l^*f. I nF3 *«1 0~3 0t;P%. G 
aF3 3&«7~30^;l'%. ZnF2 jj!*! 0~1 Qtyt-- 

BaFz *«4~3 0t;l'%. SrF2 3&JO~2 4^ 
PbF2 *«0~30t;l'%. LaF3 . YF3 . 
GdFs . LuF3 J:*)^rSS3&»i5Stf*uti!^^:<fc<> 
-a*«l. 5~10^;P%. LiF3&«l. 5-3 0t;P 
%. NaF55f«0~3 0*;P%. jSfnwKd^-J&^O^l S^yl^ 
%-Cfe 0 . is^Z-ithmmfT)^^ 1 0 Ot;l^%i:^r 30 
-oTV^S t ^If 1 iJttt 2«V^-f*lii» 

InFs *«5~2 5*A'%. Ga 
Fs 3~4 0t;l^%. ZnF2 3&M~2 5t;l'%. 
PbF2 *J3 0~4 6t;J^%. CdF2 *«0~2 0t;I/ 
LaF3 . YF3 . GDFs , LuFs iO^rSSf 
1fit>WS.iXk.'yt3:< b t-a*« 1 . 5- 1 2=t)\^%. £ 

1 tt:ii2(r>\>^'rtd)Hz§m<^y r >f >''Cii«8l. 

imme ] mmy -/im^y r a j^ffiHyxm. 

ZrF4 tHf F4 *>^>^SS*>f>a<fii;C:i!'-^:< 
i:t>— a**3~6 0tyW%. BaF2 A^6~28t;l' 
%. LaF3 5~6t7l/%. ScF3 . YF3 , 

GdF3 . LuF3 t!>t,i^tmi}^t>m&tirci'>^j:<b%> 
— a**l . 5~6t/l/%. A 1 F3 3&«1 . 5~6t;P 
%. PbF2 4*0~2 5t;k%. L i FtiilfNaF** 
hM\i1xni!}f^j:< t <,-S*«3~2 5t;k%. jBiaifi^ 
0~ 1 5 0 . i!f^'^ZtL^imM.<^)^ifi 1 50 
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{120V^i'*u&<S«c7»fe7 r ^ ^''Oiiill. 
[it*«7] l^-r/P^>f h7r>f/W7;^«JS 

Te02 *«5 5~9 0t;l^%. ZnO, WO3 , L 
i2 O, Na2 O, Al2 O3 . Bi2 O3 

•C* "9 . *»-9.rix^>ffl^<0^*^ 1 0 0 t ^iro 
Tt^-S.^ t ^^fc-rsit^i ii^«2<7)»,^-f*u6»fc: 

i)^:^ytVXGa.. Ge , In, La.Na. 

Li, K, C s1i>h^£hm'hWii1xf::.'Mt£< b t-S 
?r^*L. r-:tybLXS. CI. I. Br*»«>«r.6 

at-rsffl*fll*fe»i2<0V^1'iUPlc^<%K7r>f 
[000 1 ] 

•CffifflS*l&5K7r'f>''ailiSK:itt&fc«-C&'5. 

jE^i*. imm^^mii i . 3;i/m^7r^ 

[0002] 

^-Cfc, 3K7r>f^"ai(BS(l. ^yr^^^mim 

T^NMxt IX. m:<nmmm'^iiimtfiimbLxt: 

=5:<. m.izm^amm»if>tix\^m^m. 
mm (WDM) 'sioafflfctiv^Ttt, imnrtm^m^i 
-imm-hzbmtitch^zbt^^. m(^m'> 

tzbmmb^i>, 

[ 0 0 0 3 ] i 3t7 r ^ VN'a^tcOMS^SE^^' 
-Cx/Ph-'^A (Er) S-ar(c»Lit^^7r>f 

^<imssmbi-iittyT^mm& (edfa) ^j-t 

[ 0 0 0 4 ] L*- L^tfit^ . t> a -oiO^^rjft^S^ 
*S 1 . 3 *tm^fctJV^Ttt> ftddl'f yfyb LTT5 
•t:tvA (Pr) S-3TtC^L^7 y-(b!fe3t7r>f/N' 
^ ti«i«f*:fc-r S5t7 r >f >'^«iS ( P D F A ) 

mizhi>ifi. EDFAiz3istK^mmmmix\>^ 
i. ztiM. Pr«f«i. summtf^M.^fimim'-^ 

tiMz. ^mmy r ^ f<b lx y yitWty r ^ 
0 ^m^y * J y3::^fi'^-i:Wo^y r-i^<i 

m\'-^<Xti^j:^^^'^Zb. mmMbLxmtii 

:h(nu~r^tmb-i-hm<ommzt o.edf Aizm 



3 

[00051 *l|BB*fe«, c:<^v^4^JW^iS#t 

yXtVX. PbF2 /InFa iK7 -y-fbtlXf 7X 
K¥9-15744#) Sr«rfct:IBj(|-rSii:t=«?l!»L 

tz. 

[0 0 061 ClCOPbFj / I nF3 ^7 •y^b???*'^;^ 

^^^hii. mtyr^^^im\>^tiPDFAizii\.^ 

-r?. P D F ^<?^i jS^Si t tC^L/t:, 
[00071 U»U5r3!p/i>. icoi. 3;um=^7r-f 
''■0S«iS§PDFA*JJi<i-e5S«^«t±. ZrF4 

PbFz /I nF3 ^7>y-fl:!B!)3t7r'fA$:fflV^yt! 
i©^Kt>V^-Ct> 9 0 nmSS<7)lilB^« ( 3 d BrJ^-? 

[00081 tt:. ZflbimiZ. ZrF4 ^feSl^li 
PbF2 /I nFa lR7«yfl:«3e7r>f-'^fc:*JV^ri4P 

3H4 3F4 i|ifi[^;^#^rSlS*t<SiRJR 

GSA<0-t-5-*<l. 3/iinffe3tOS«^i:*5rO. 
1. 3 2;um±»3fi«S«T<^«lfNljB[!&^fl?rai:V^ 

[00091 
[0010] 

X. msmmmyr-(fW. y-yim^yr^^^. X 

[00 111 ^'i.t. ^mi<n>m>m2(r>^yrAjm 
w^i. ^±m^^yi>'^m&^tirzmi(r>mmiyr 

^f'^b%2(r>mmiyrAJ^b1firA^/\^-'^iitL 

xmiizmt^ti. mimi<nmimyr^mm^ 

W-:J'<^)aSfc:€)[!iL. t3E»l<^«iyiliffl7T>fv^l 
;<f;W3y^>f Yyr4J^hh\^My-)V=7A h7r^>N'*» 
'c.'Sr'). miE^2<03tti^iffl*7r>^>'^'H7•yfl:!B«t7 
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[00121 BoS#5t7 T ^ ^'^iBJgCtJV^T . -e^i-f 
il. »§il5*iJS>f3r>'i:L-C{i. Pr. Dy, N 

[00131 nWiZ^ m#3K7 r >f -"Oillifcifcv^ 

X. y^mmtyr^j^if^y^mmt. m^Mtm 

X. InFa *>*1 0~3 0^:;l^%. GaFs *>'7~3 0 
ZnFj *<10~19t;P%. BaF2 *54- 

SO*;!'?^. SrF2 i&so— 24t;P%. PbFz A>*0 
10 —30*^'%. LaFs . YFs . GdFs . LuFs 

J: *)tt:tmi)-hmiti1i:'yts:< b t-S*« 1 . 5-10 
LiF*si. 5~30typ%. NaF*JO— 3 

OtA'%, jiaiiBKjh&«0->-l 5*;^%•e*0. 3&*Oiit 

^>coffl^(?3^fb!i^l 0 Ot;t-%fc^:oTV^Ti^v^. 

[00141 ^iT\ mimmi^b lxm. ^)u%x 

^LT. BeF2 ?:0~10. MgFz i&O — lO. C 
aFi ^0~10. CdF2 i&0~4, T 1 F4 *0~ 
5. MnF2 5rO~5. SmFa ^0—5. ScFs ^ 
0~5. Hf F4 S:0~5, ZrF4 2:0—5. KFi 
20 0~10> RbF^0~10. CsF*0~10. Bi 
F3 J 0—5, Ai F3 i&O— 1 5*»/5>^r4»<%!*'5:< 

[ 0 0 1 5 1 ^;t, Haifc. B5IB#3t7 r ^<»i«Stc 

:»-*-C, InFa *«5~2 5t;l'%, GaFa i^l 3— 
40t^W%, ZnF2 3^4— 25t;l'%, PbF2 tp3 
0~4 6t;k%. CdFi *<0~2 0*;P%, LaF 
3 . YFs . GDF3 , LuFa X*)^mi)^^miitl 

tiJ'-^< b t>-a*>'i . 5-1 2^/p%, mm.m^o 

30 - 1 5 0 . iP^Zti(>c>mM<0-^mifi 1 0 
0t;l/%i:^:-5rv^TiJ:«->. 
[0016] z:ix. mmmm^b lxh. ^;i^%-c 

^LT. BeF2 ^0 — 10, MgF2 £0— 10. C 
aF2 *0— 10. BaFi ^0~15. SrFj *0 
— 15. T1F4 $-0— 5. MnFi SrO— 5. SmF 
a 5-0-5. ScFa ^0—5. Hf F4 ?rO— 5. Z 
rF4 5^0—5. KF$^0— 10. RbFJrO— 10. 
CsFi0~10. BiFa ^0~5. A 1 Fa *0~ 
1 5if^(>Ki:i>myJ^^<bi>-mt:-^m^t:ibifiX 
40 ^l, 

[00 1 7] mmiz. ma^ytyr^fmi^iz 

fcUT . 7 -y^tWty r ^ ^^:ff^xmHi. Z r F4 
t H f F4 *»^>^SSP*»^Stfii>ti^^< b h-m^4 
3— 6 0^:;k%. BaF: *«6— 28*;l^%. La Fa 
ifil. 5— 6^;l'%, ScFa . YFa . GdFa . L 
uF3 *»/?>^rSP*»^>SJfti^^=3:<i:t,-a*fl. 5 
— 6tyP%. AlFa *«1. 5— 6t;l'%. PhFz ifi 
0-2 5 L i FtJ it^N a F3&»^#<5><t{fii;t 
iJ''3:<i:t>-S**3~2 5t;P%. ilSDJS^^-^so-l 5 
50 t ;P%-e* •) . i)^:Hx^mAC)^W 10 0 * ;W% 
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[0018] zzx\ msMm,^b txa. 

mix. BeFj l&0~10. MgFi i&0~10. C 

aF2 ^0—10. SrF2 5:0—15. CdF2 5-0 
~4, T1F4 i&0~5. MnF2 ^0~5. SmFa 
?&0~5, ScFa *0~5. KF^tO—lG. RbF 
S-O-l 0. CsF?:0~l 0, I nFs &0~5. G 
aF3 S:0~5. B i Fa ^ 0~5*>^>^r5Sf<?)iP'^r< 

[ 0 0 1 9 1 HSt. im^^yr^f^mmtz lo 

t5\>^X. T/^5^ hyr^^<(0i!f9xmmi. Te02 
*S5 5~9 Ot;l'%. ZnO, WO3 . Lii O. Na 
2 O. Al2 O3 . Biz O3 *><5>^:SS36»iJ,Slf*Ut 
< t i>~m¥^ir.^ix 0 ~ 3 5 0 , **o 
C:*ti?>ffl^0^tWl OOt/l'%fc55:r>TV^'Ct> i 

[0 0 2 0] sfeK. mmz. mi^tityr-t^mm 

i-^^ytLXGa, Ge. In, La. Na. Li, 
K, Cs*>ii>^r5S3&»i5>3!tr*i;ti!^^:<i:t,-a«:** 20 
r-:tyttTS, CI, I. Briphtihmt^h 

[0021] 

/fyXiZ'0\^Xm^'>X\>'>ltiibTS)h, 30 
[00 22]^#^>tt. Pr<01. SAtm^etecOX'"^ 

^' h/W^tov%TilSeJitLAc*^. H 1 t^Ufc J: 

iOl. 3//infl3KX'<^h;P3!)*. ZrF4 i^&SlMiP 
bF2 /InFa ^7 yft!|!j;>y5X'1)fcfeV^Tm^>il.S 

x'<.^' *) i>mmtz-nix\.^h z t s-mv^jb t 
^ivMf^xffii. 3tim^mrfmiii\izwm.Lx 

mLXhh. 

[0 0 2 3] H;>5f5XfeSV^{l. r 40 

;P^>f b;y9X«|Jtctjv^T«. mm^fy 3F4 3p 

<a^«Oa®m®lR ( G S A ) c7)4iC^t Z r F4 ^fcS 
V^iPbF2 / I nF3 ^7 •y'fk!|!S;<f ^X4'T-^^.tut 
t«J;Ot.€*Siat-f*lTV^|.:t*fc:. ZrF4 
SVMiPbF: / I nFs ^y^^OHtif^Xvymm 
fc^Mt^o-O-^fvT 1 . 3 2 Atmi 0 t,;S&;HB-C<Oit 

Lit. 

[ 0 0 2 4 ] -^r. flSI^. igaj*^#SfcKx^7 r 
^fWsSSiffyimmbLX. 2*<03tli«iW3t7r'fA 50 
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E D F AC5^&0!l*»'fc h ( lljTffi. "Improvenient of e 
rbiun-doped fiber amplifier characteristics by ins 

ertion of midway-isolator " , In Proc. OEC'92, 17B 
3-3. 1992). ^<0EDFAfc:i3lr»T{i. BOg<7)9 80n 
mBiBiOEDFAJ: *)%hiifz{6m:Xmmmm 
TA VV-^i:itlXWk<r> 14 8 0 nmajgcOED F 

•^ix^^h. 

[002 5] ^iHi. mmJtii:xV'-Y^mm:yr 
[0026] 

[Rl ] -k^ffXr/m^m. (NF) =BirS<ONF+ (^S 
<^NF)/(|gSc7)ffl#) 

x^-Lt>Khti»). mmk\iz^\i^xn.^^^mL-fh 

( 1 5 5 0 nm) cO«[:g*5jagLTV^SJJfc' 
-m\>'ft^. EDFAt:t»V^-Cf±980nmIi!)SJ:Ot> 

1 4 8 0 n miteefc: J: S*-*«©ai:*)^fe:g*i.-Cv^5C: 

im\jx\^h. 

[0027]fi!->t:. frat^EDFAtiSV^TIi. ff 
aaSfciSV^T 9 8 0 n mSfigtCj: &ffiai#-C*-:>WJ# 
<^)*ieifttS-ieSU S^t*iV^T148 0nniiae 
fc: J: Slllf#tt<^jfc5rlug^-C<0ilff!l^ J: ofS^ 

[0028] *j«B3#^,tt, <^^TSfll^l. IS^I^O 

1. 3iivi'^Wi(rmyrA><!m^mAwmmi 

g{C»^l. 3 0/zmfc:*!l^t-^5^^PrSanicO 
PbF2 /InFa ^7r-f A&4V^«Z r F4 

[0029] J: s t , mga5i:Siaa5K*)#<0 

e-^<ag<^)S^r43eii«i7 r 'f Est* i: t i 
oT. iEi*<7)Ji(i^ii;t,Jj[S*Jstktfc:, PbF2 /I 
nFa J>SV^{iZrF4 ^7 y-fklfijjt^T-f A^ffl 

J:S«ftl. 3 2/xinJ:>3t:R«^«T«7«|f^<7^ 

^Yyr^^^^m^X^h^n.h\. 3 2/iinJ;0tfi« 

[0030] i£^iS«o^fe7r>f>'-cti(BS§^ies 
•rSJtfttrtt. x;P5>f h*S(-^{i*;l'3y-t->f K7r 
>fAi:. PbF2 /I nFa ^fc6V^JiZrF4 ^7-/ 
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agfcPbFj /InFs fc&V^iZrF4 
fl:!|ifi67r>fAS:SStS^i:*«. waLitl. 32// 

-f/N'f:. PbF2 /I nF3 ^*>S(-^±ZrF4 y 

[00311 ^rnuzx my f^mimmmi. 

:>im%yr^f^W^m^h\i. log. 

a. mL<rymm'mtyy4f<dmthwmimwj: 

tTV^S^^S. $^>t:. *l6BBtt. 1. 3j«in^ 20 

[00 3 2] ^W^hM. ^W^crt^yr^ 

wty r ^ ^^xf 7xajSfc:ov^-c«iit*ff ojtisa. 

m^iyit^tl nFa 2r 1 0~3 Ot;l/%. GaFs 
i&7~30^:;P%. ZnFz^l 0~1 9^:;P%. Ba 
F2 ^4~3 0t;l/%. SrFi &0~24t/P%, P 30 
bF2 *0~30t;P%. LaFs , YFs , GdF 

3 . LuF3 J:05rSSP*^^SIfn>::^^<tt,-a5: 
1. 5— 10t;k%. LiFi&l. 5~30*;k%, N 
aF^0-30^;l'%, )ian«^S:0-15t/l'%i: 
*>-:5^<0^3!p 1 0 Ot;P%J; 0*Sffl^fc:*JV^ 

[00331 Cl^ir. I nFa , GaFs ii=7X<r) 

•s-ffi^^rr^essffi^^-eis. inF3 a. io~3ot 

3 0 t;P%aht:*iV^-c{ilS&fkt J: -iXmitaii'y 40 
XS:#&C:f:«T#^rV\ GaFs 7~3 0 
t ;k%^SHT^^nr 6 1 3&sa* L < . 7 1 
* S 3 0 tymXhfctJV^-CJilgfi^ttci 

[00341 ZnFi , BaFz HfyX-m^im 
■rSJty)<7>i^i)-CfcS, i^-C. ZnF2 {±10- 
1 9 1 ;P%tf5SSHX'^*f * ^ fc imt L < . 1 0 1 

V^. BaF2 4~3 0tyl'%^#t-S^i:3!i(«M*L 50 
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<, 4=t)i^%&.T. S>Sv^l±3 0t;l'%JiLJit:*JV^-C<± 
[ 0 0 3 5 1 S r Fi 0—2 4 t;W%<OKHTB a 

F2 izmmhi>;ibiMiitct>*). mxoim&m. 

[00361 PbFj . NaFJ4. iiyy^<nm^%'et^ 

hh. ZZT. PbFi {±. 0~30t/I^%<0«HT* 

^h^Ltimt t< . 3 0^;l/%Ja_h(c*J>.^T{4;y^ 

L\\ NaFtt. 0~3 0t;U%##rSifc3&«a*L 
<. 3 0t;k%ULtfc:i5V%TI4*Sftfll*«i»i:=Sr->T3f 

[ 0 0 3 7 1 L i F{4. iiv:xi^m.^-ti><r>izm\,z 
m^^^tth*). 1. 5~io*;p%«^Kiit^^^rr 
sc:t*««Ffca4U^. $ii>t. PbF2 ^^^rUv!^ 

fciJi^t:3c^;!f7X?r#«,fc«>t:l4. L i F^-^^rT 
[00381 LaF3 , YFs . GdFa , LuF3 
ClO^. z.itt>coo*>^^£<ti>im^. 1. 5 

~io*/i^%*^n-sii:A«a*u<. 1. 5*/p%a 

•C#-r. ^:tl0^;l^%JJLh<7)if«»fc:t>v^TJ4*gS^b 

[003 91 t;t. ^m^t^M. ^flBBcoat^r^fA 
li1iSS:«JS-^--SPbF2 /InFs *7 y^l^J^t^r 

InFs *5~2 5t;l'%. GaFs *13~4 
0*;U%, ZnF2 5:4—2 5 PbF2 ^3 0 
~4 6t;l'%. CdF2 *0~2 0t;k%, LaF3. 
*.SV^I4YF3 . GdF3 , LuF3 J: ')=5rS»3!»>^>S 

»fit^ij'-:5r< fc 1.5-1 2^)V%^ mML!rf 

5:0—1 St/l-J^fcL. 3&»o^«0-^tb&n 0 Ot;U%J: 

[00401 ^liT, I nF3 tJit^GaFs J4, 

x<n'^i&i*£-f^&mL^xhi>. z.<m. i nPs {45 

^\^X\mWj:ii^X^%h^t\f¥^^Xhh, t 

it. 25^)v%]imziiuxmikmmii^wmt-^j: 

^m^j:ii7X^nh:itifiXt^j:\.\ GaFs 14. 1 
3~4 0t;k%^#rSit3&«a4L<. I3*yt'%a 

Ttcfev^T {4igfBfl:fe: X -yxwmmx^^h zt-a^ 

liL<. 4 0t;P%£Uitfcv^t:{4Xr7Xil?&&f|f}SL 
[00411 PbF2 . ZnF2 tt. H^X'^^mti 
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3 o~4 6^)u%it^i ^ k tmt t < . 3 0 

ZnF2 Ji. 4-^25^fV%^^^Zbtmtl<. 

LaF3 ht^MiYFs . GdFa . Lu 

F3 {4. *l6Bgc7)7>/fl:!|lj;y7Xt:fcv^-C. MiMstCjtt 

<od h'J^^< b t)-a^ 1.5-1 2*;i'%^^rrsc: 

A«Bri8T*5. 20 

^^SS* flbS-r S Z r F4 ^7 y -ftlSj^t^ r ^ 
5Xa«fcOV^T«!i^*tfon:tg*. Z r F4 i: H f F 

4 *»i5,^:5SfA»<?,3!tfn>t^5:<tt-«S4 3~6 0 

BaF2 ^6~2 8^:;P%. LaFa Sri. 5 
~6tyW%ScF3 . YF3 . GdF3 , LuF3 *»4> 
^&SP*»^,Stffl!tiJ«&-<fcfc-mi. 5-6 t/l' 
%. A 1 Fa 5:1. 5~6t;l^%. PbF2 i&O— 2 5 

L i FtiXX/N aFi)-t>M\itlti'J'-^< t 
ai:3~2 5^:;P%, iiHwE^JJ-^O-l St/kJgfcL, 30 

[00431 ZLZT. ZrF4 . Hf F4 Jl. ^y^XiO 
•g«T*S«S«Ji^^:-ri^OjS^^T* 0.4 3-6 
0 * ;i/%«SfflT^^rtS c: k *«a* L v\ 4 3 
J:Oi!^^<. *«.v^«6 0t;P%J:»3#<^i^$iiyiJ© 

Thi. BaF: . LaFa . AIF3 i:. Li 
F. NaF*>4>Stftl/ci!'^^<f:t>-afc. ScFa . 
YF3 . GdFa . LuFs *»/5>Stf*i:t^'5:< i: 40 

tlfzhOli. ^-efcS. tfz. BaF2 , LaFa . 
AIF3 LiF. lieLFi)*t!,mi1Vk^^<ti,- 

Sk. ScF3 , YFa . GdFa . LuFa *>^>S{f 
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^^^tik^izii^^xii. mi^m^imktrm 

[0 0441 PbFa {4. BaF2 izm^Bhr^X-k^ 

14. xr5;^*titeH«B*^'*fai-r-s<o-c. ^-c&s. 

[0 04 51 $^>t:, *5|BB#^><4, *^c07e7r>f 
>^«@S&fllj£-f Sr/P^-f h 7 r >f 7Xlifi£K: 
OV^T«!ltLfci^. TeOi ^5 5~90*;l^%. Z 
nO, WOa , Li2 O, Na2 O, AI2 Oa . La 
2 O3 . Bi2 O3 ipt^^mi>^hmitd^'J^^<ti> 

1 0 0t;i/%J: O'Sr^fflSSttev^-r. 3c£'5:;<rvx* 

[00461 CICIT, Te02 14. :ffyX<^mThh 

msmiki^im(^m9^Ti> o . s 5-9 o*;u%<o 

fcSVM49 0t;k%J:Otl^v^««fc:tiV^-CJ4. 

[00471 tt:. ZnO, Bi2 O3 , Li2 O, N 
a2 O. A I2 O3 , WOa . Laz Oa J4. fflB«^ 

<=5rS. 

[0 04 81 s^>t. *iy««^.J4. ^m\<7myr^ 

&iZ'?\.^XmiLtzm^. *^;r>'tl.TGa, Ge. 
In. La. Na. Li. K. C s*»<s,^S»&>^,aHf 

n)ti!'^5r<fct,-a^^*L. T-Jl-ytLTS, C 

[0 04 91 ZZX\ Gat Sa J4. ;<r7X«0^tS$r5: 
■rm.<7)&i^X»> 0 . 3 8-7 5 t;l^%c7)KH-C^W$ 
il6ii:**a*Hf^. La2 S3 , GeS2 . I n2 S 

a J4. ^yxco^mmmtxmm^iixv^^^i 
m>4>mtin':>x^*}. o-2ot;k%co«H-c^«- 

^tli>ZtimtL\'^, La2 Sa , I S3 *«20 

t;^%IK^W5^^^%^^^^4. immii^lMU G 
eS2 *«2Ot;l'%J:0^<^W$<XJtJ©^J4. ;<f5x 

ik*«IL<^:&, Na2 S. Li2 S. K2 

S, Cs2 S, NaCl. LiCl. KCl.CsC 
1. Nal, Lil. KI. Csl, NaBr, LiB 
r.KBr,CsBr{4. ^^Xff>^mi^mLXy(fy 



1 1 

100501 

imam wf. *mi:r:>\'^xmmimmnmt 

[00511 (IUI0!l)*iafeMt*5l-^'CH. 02fc: 

•yr^. 5«i)iie3ts-c*>«., 

[OO521:*^0!lt:iJ>r^Tti. miffWmmyr 
l5203ietii|gffl7r^>'^i:LTPraaniZrF4 y 
[0 0 53l3t«laffl7r>fAi:LTfflVi;i:!ZrF4 ^ 

L)t, S-Ts 51ZrF4 -ISBaPi -llPbF 

2 -3. 5LaF3 -2YF3 -4. SAlFs -10 
Li F=&3r;<r5Xfflai:U. 4 9ZrF4 -21Ba 
F2 -3. 5LaF3 -2YF3 -4. SAlFs -2 
0NaF2r^7 y VifyXfti> 7 •y^!H!l3t7 r ^ 

«^ (9\-m5mm<^^ :g$5 0mm) 

mm^. 140mm) S n— x— ^^-vXT-f 

^ mmnxLx^^ y ^ izmu \^mMmm 

2mm<7)mgt:lfAL. 12 5/xmcJMt7r>fA^Sit 
Un:. «eSil>tZrF4 iR7«y'fl:««K7r>f^'Cli*- 
t-H-rj>0. itJg*f^3. 7%. nrSl. 8m 
m. ;<?.yhjj-7«;^l. O^um-C&O. P r^SUiftSJi 
lOOOppm. IB3)yUi«:6l. 2^mT. 0. 04 
dB/mX-fcoyt:. 

[0 0 541 /t/uayi-^ Vyr^J^t. ovK 
^fyf-jL-T'fttioTf^Uc. 6 5Ga2 S 

3 -14 Lai S3 -21Na2 S*>/?>«rSa[|S«?53T 
;{f7;^/N'y^$-. ^^7«y'>-;*-^V4oQ'rtt1gll 

•3. 3TStr(i14g5mm^. ;gSl4 0mm) i&f^ 
Ufc. C:fll:tt»|t:5 0Ga2 Sa -ISGei Ss - 



(7) m^l 1-204859 

1 2 

14La2 S3 -2 1Na2 S*^^>5rl)ffl^c7)i'>iJr>5, 
(rtS5mm0. j'l^l 5mm0, 14 0m 

m) imi. ^izmtt:^Tm<7>mi:^ft^m 

L^m. i^>^- yMrt:ifAL^. i^'A-^ y M:$:E^ 
^^v^izmtt:^. mmm^U 4 5 0X:t; 
JlfiR^tUt JiaWFrtfc:±l»3&»<i.<5^i-2 m m<7)j«rC2l "J 
iZ^, i'>^^-yhW«Tg?5rS1<0^^-y^'tcJ:oT{m 
L-CTOc*»-3 0 m moat^T-m?*!. ^ t (C J: 

10 M3i»««SrSSy>i^-y httcjf AL. 4 8 OX: 

^ y hi 2-^0)2^. i1«l 2 5/imc07r-<>'N'i&f^ 
Ufc. iet$nJt5t7r>fAtt. An = l. 5%. riT 
S2. 2/xm, ;<r>y h:t7a:gl . 0/zm<0#— ^:-F 
7r^AT-*0. Pr<7)^Siiii^{il0 00ppm, « 
5M4«[A1. 2//mtfeV^TldB/mT-*>-:)/i. 

[00551 B3fc:, if^mmtyr^fmrnnx 

»fi^«- 3 0 d B m{C^t^Sm^f!I#X'<.^' 
*rr. iaiiB3lSgt L-CliSHS** 1.017 jumtOLD 
20 l5a<?5;<r;^3y-^>^ ^*7r>f-'^'<?5H)i©!£«^±l 

OOmW. ^gOZrF4 ^7r ^>'N'cDB!lie3t»«42 5 

omwfct^. 0*. t«saiafi^*ii#iOfi^^L. ^ 

;t«*IU4^i-^«^&^tTk^&. ffl(,^7tZrF4 
Ja<iffl7T>f>'^i20m"C*'J. ifiUa^-f-^V 
yr^^^aamTht. 03fe:l4. |a!*(?)Z rF4 1^7 
•yft!|*3K7r'f A'OfOftX'^^h;!. (^) . 

tiibiz^LXht. 0*»^>. »[*1. 29*>^>1. 35 
umizhiii 2 0 d BlJLh?lJ#35«^^>)h., mkCOX^ 

mi.m^^tu:im:mmizht:^x. 5dB<o{^^ 

J&SSeSSilTtiO, raiititZrF4 *7-y^!Bet7T 
>f >'N'*fflV^:tk ^k:ai?>*ifc«« 1 . 3 2 Ami Ofift 

[ 0 0 5 6 1 ClcOflfi. ^l*»^>a5tC^L:t3T;<r7X 

TFiLti^rmvxmi^^hz r f4 ^7 -/iepmy 

40 CLii^J-C^Jt. 
[00571 

[^11 



(8) !|tll¥H-2 0485 9 



13 14 







111203 












DO 
















cc 








HZ> 








■jc 
















AlZ 
















71ft 
/ U 
























25 


9 






66 








25 


9 














25 
















os; 

aO 








65 














1(1 


*r7 

Of 






Q 




19 












ID 










63 






o 




19 






Ow 








po 


c 

D 






50 








ov 








• 70 






14 










65 






in 










vO 






lU 










65 






10 








25 


Ail 




6 


14 


16 








CO 

ao 




12 


14 


16 








52 




18 


14 


1R 
ID 








60 




6 


6 


16 


12 






60 




6 


6 


16 




12 




60 




6 


6 


16 






12 


54 


10 


6 


14 


16 








48 


10 


12 


14 


16 








38 


20 


12 


14 


16 








48 


10 


12 


14 


6 




10 




48 


10 


12 


14 


6 






10 



[00581 



* * [^21 



(9) 1-2 048 5 9 



15 16 





G0S2 


In2S3 




Na^S 


NaOl 


Nal 


NaBr 


66 








34 








55 








45 








75 








25 
















33 








/U 








on 
ou 








iSJ 










R 






cc 
OD 
















CC 
30 
















CK 

DD 












in 




AC 














in 


3/ 






Q 




















10 






Do 






0 










cc 
30 






1 I 


on. 


D 






cn 

dU 








oU 








1X3 






■iA 


10 














lU 




OK 
CO 






D9 






lU 










KK 
D3 






in 








OK 


0«f 




D 




1 D 








OQ 




1 0 


"iA 


lb 








52 




18 


14 


16 








60 




6 


8 


16 


12 






60 




6 


6 


16 




12 




60 




6 


6 


16 






12 


54 


10 


6 


14 


16 








48 


10 


12 


14 


16 








38 


20 


12 


14 


16 








48 


10 


12 


14 


6 




10 




48 


10 


12 




6 






10 



[0059] * * [^3] 



Ga2S3 


GgS2 


Th2S3 


U2S3 


Na2S 


C6CI 




CsBr 


70 








25 


5 






66 








25 


9 






55 








25 


20 






65 








2^ 




10 




65 








25 






10 


57 






9 


22 


12 






50 






16 


22 


12 






63 






3 


22 


12 






56 






11 


28 


6 






65 






10 




25 






65 






10 






25 




65 






10 








25 


60 




6 


6 


16 


12 






60 




6 


6 


16 




12 




60 




6 


6 


16 






12 


48 


10 


12 


14 


6 




10 




48 


10 


12 


14 


6 






10 



[0060] 



58 [^4] 



(10) i^f^Tl 1-204859 



17 18 



G2I2S3 


vw>2 






Na2S 


KCt 


KI 


KBr 


70 








25 


5 






66 








25 


9 














25 


20 






DO 








25 




10 




65 








25 






10 


57 






9 


22 


12 






SO 






16 


22 


12 






63 






3 


22 


12 






55 






1 1 


QQ 
£0 


D 






65 






10 




25 






65 






10 






25 




65 






10 










60 




6 


6 


16 


12 






60 




6 


6 


16 




12 




60 




6 


6 


16 






12 


48 


10 


12 


14 


6 




10 




48 


10 


12 


14 


6 






10 



[00611 * * [^5] 



03283 


QeS2 






Na2S 


ua 


LD[ 


UBr 


70 








25 


5 






66 








25 


9 






55 








25 


20 






65 








25 




10 




66 








25 






10 


57 






9 


22 


12 






50 






16 


22 


12 






63 






3 


22 


12 






55 






11 


28 


6 






65 






10 




25 






65 






10 






25 




65 






10 








25 


60 




6 


6 


16 


12 






60 




6 


6 


16 




12 




60 




6 


6 


16 






12 


46 


10 


12 


14 


6 




10 




48 


10 


. 12 


14 


6 






10 



[0062] 



^ ^ me] 



(11) SI8T1 1-2 048 5 9 

19 20 





92 




27 




















21 


52 




20 






43 














23.5 


52 




13 


11 




23 














213 


47.5 




233 






23 




2 






43 


10 


ID 


47.5 




233 






23 




2 






43 




20 




47,5 


233 






23 




2 






43 




20 




43 


28 






2,5 




4 






2.5 




20 


43 




28 






2.5 


4 








23 




20 


43 




28 






23 








4 


23 




20 


55 




183 






4 




2 






Z5 




18 




52.5 


18 






3 




2 






43 




20 




55 


18 






2.5 




2 






43 




18 




5^5 


233 






Z5 




2 






45 




15 


43 




26 






a5 




2 






25 




23 


43 




25 






1.5 




13 






5 


19 




46 




25 






1.5 


13 








5 


19 




43 




25 






1.5 






13 




5 


19 




4ft 




25 






1.5 








13 


5 


19 






483 


233 






4 




0 






5 


13 






463 


23.5 






6 




25 






13 




20 




46-5 


22.5 






1.5 




4 






45 




21 


60 




2D 


ID 




3.5 




2 






43 


10 




50 




20 


10 




6 










4 


10 




50 




19 


15 




2 




2 






2 


10 




50 




IB 


15 




2 




2 






2 




10 


50 




19 


15 




2 




2 






2 


5 


5 


60 




6 


22 




6 




13 






13 


3 




60 




6 


22 




6 


13 








13 


3 




60 




13 


15 




3 






13 


3 


1.5 


3 




60 




17 


7 




4 




3 






5 


4 




60 




17 


7 




4 




3 






5 




4 


60 




17 


7 




4 




3 






5 


4 




56 




17 


7 




3 










5 




12 



[0 0 6 3] (aMmi)mmiitmm<om^(7>^y 

Alt<i^*ft»±-3 0dBmi:L. HfiE&^glil. 0 1 

3<iBr^y<omm^mii. i. 29- 

1 . 3 3 /X m J; 0 t:S«[ft«fcfcV^T±# LT 

[0064] (ajm2 ) *jt«EMt:t5v^Ttt. mm 
iffmyr^f^mmsim^^zmYt:^ mi<r>mm 

7r>fAtLT. ZrF4 myy{tm,yr^f<i:. t 
t:. f^2<mmmyr^f'^tLX:fl)Vay't^ K7r 

Altfi^3(aU4-3 0dBm-CJ>"?. Btee 

mM 1.01 7 )Limt tfc. wmnzimim 

iait:«:S**LTV^S. ai^'ijS^gl. 2 9 5~1. 3 
5 5;Ltmt:i)fc->T20dB<0f«J#*«^^,ilTfe'3. « 



^lgft(i«fil. 3 2/xmJ:0t>*««irc^fl:LTt> 

[0065] (mm 2 ) i(^m\zii\\x\i.. mm 
30 1 tnmmmmztiux. m<rmi!my r-(^<t t 

TPraaillT-;l^9>f h7r>f>'N**. tJt. »2<r>3l6tHi 

ffl^r^At LTPr»PbF2 /InFs ^y yft 

[0066] mi<?>*JiiliW7r^>'^i: LTiav^^t-r;!' 

hyr^^'^i-J^y y mwmizx^ximtti. 

t-f. 70TeO2 -10ZnO2 -5Bi2 O3 -1 
0Na2 O^arHfyXmitL. 70TeO2 -10 
Zn02 -15Na2 Oi:ify'yV:ffyXb-rtyy1t 
m^yr^^m^ (9m5mm4>^ ft§50mm> 

40 ^fi^a>=^-!-x7-Hyi^mzX':>xfmLt:i. ;itibki. 
miz^^y-y vy(fyx t m-<mss,^^i -y h 

f (Jl^l 5mm*. :^$14 0mm) ^n-x-s^a 
i^JU^xX^^>■}^&m\'^Xi^mLtl. ^mLti=J^ 

>y hit 7 r >f A^trSrlf A LTf-^ y fcfiyt 
rtaf^^lffStL^:**^, 3 5 OiCtMii^fifclngWlPrt 
fc±a5J; '3^^»•2mm(7)JSi^t1f AL, mcoi-r >/ 
«J$$ x> 1)^ «y h ^a5?:ft:»- 3 0 mm 03[^-CT 
StSfrrSCfcl^ioT, 3Tg**itlHg<b$*Ut?g2 
07r>fA#W$^^it. #i5,n^|g2<07r'fA««* 
50 XOtfflgtfci^-lr^J^-yh'f (7 0TeO2 -lOZnO 



21 

2 -1 5Na2 O^^mi 5inm^. 14 0min) 

i'hgl 2 5;tzm<03t7r-f A'^Siigt;^:, Sit^^y^-r 

5%. 3Tg2- 2//m, ;<^'7h:t:78^ftl. Ojum-C 
J>0, Pr»iiS«10 0 0ppin. 
1. 2/xm-C, 0. 0 6dB/m-ca!>-?7t. 
[ 0 0 6 7 ] -J5r, »2i^i{Miffl3t7 r ^ ><^h LTffl 
V^fcPbFi /I nF3 ^V'/imit7rA)<'hmk(^ 
'J-r^ y hgffSti^-Cf^UJt. 2 5. 5 I n F3 
-11. SGaFa -ISZnFz -ISPbFt -1 
2BaF2 -8SrF2 -2. 5YF3 -2. 5LaF 

3 -5LiFS:3r;<f7Xa^tL. 25. 5InF3 
-11. 5GaF3 -14ZnF2 -2. 5PbF2 - 
19BaF2 -8SrF2 -2. SYFa -2. 5La 
F3 -7. 5NaF-7Li F^r^'^ y K;«r^;i.i:-rS 

m) S:-9-^'v3y=^^;^x^y^^ffit::J:-oTfmLfc. 
CmtJiSOt. i^V^-yhW (4 9Zr F4 -21Ba 
F2 -3. 5LaF3 -2YF3 -4. 5AIF3 -2 
ONaF. HSl 5min0, :g3l40min) i^o-x 

1$L. rta5S-KSSmL^:*«4>3 2 0X:fc:Jig!s$ixfelni 
l»«'rtfe:±a5J:0«)-2min<^)a[gtT?»AL. »0<^)^+ 

^:ll2c07r>f>'N'*B^^<:. ^4.n/^lg2c07T>f>'N' 
SW^XfHcfflSUTty^^^-y Mf (il^gl 2mm^, ;S 
$140inm) tJfAL. ;^>^>yhWJba5S:f-^ y^' 
•C«8»UTrta5S-S^»U=5:*5^, 3 5 0X:tcJll|a$ 
*lfc«9l|tiP*C45iJ-3inm<^)5»rCffAt. a^l^-f 
S ^1 1 tC i oTil^ 1 2 5 Atmcoje^ r A^IS^ L 
^. igji$*urv:PbF2 /I nF3 ^7>y'ft:1*)5K7r^ 
^^i#-t-K-C*>'). Jt)SSf^3. 7%. 3Tg 
1. Sjum. ;{r^hi!-7lfcgl. OjtzmTftO. P riS 



(12) !RfB¥l 1-204859 

22 

jDSJgJi 1 0 0 0 p p m. mmm^ l . 2/iin-C. 
0. 04dB/m-C*-5)t. 

[00681 06t. =*^liSM<D*7r>f-''ai<igg<^A 

itff^3fci- 3 0 d B m\,zmhmim7^'<^9 

EbjejtSi: LTtifH^fi 1.01 7 /xmcOLD 
^fflv\ ma<0r/W5>f h7r>f A<oiie3t««3 0 0 

mW, agiOPbF2 /InF3 ^V,\m%VrM<- 
«Oli)ie*ft«2 0 0mWi:L/v:. *«{tt{ifl^ffl 

10 V^fePbFi /I nF3 ^<r)3l5Wi|iffl7r'f-''a41 Sm 

T'$)'?. ^yJ:. x;I^5>f b7r>f^<{i5m-CfcS. 06 
fc«i. «£*<DPbF2 /InFs *7 <Hb!Hj3t7r 

(T^H^X'^^' (^») . ■fyu^'f b7T-f A<7)f!l# 

&;S1. 285*>/^l. 3 4 5xtm{Ct)it-:)T2 
OdBULhffl#*«^^>^l. ^*<0X'<.^' h/HCitL. ii 

«lSfc:*>Jt . 5 d B<Offi»t^AJ|ea$tfCii 0 . M 
20 j^LJtPbFz /I nF3jg7-y'ffc«l3t7T>fA$:ffl(,^ 

^it'{C^/i>^«:Sl. 3 2/xmJ:i):S«:S«T'<^ 

*>4>^9^c:*L.7t^T;|y5Xffl«^^r■r■6-r;^^^ 
T'fA. ftSv^i, *10. «1 Ifc:^t)t3r;<f5x 

ffl«^^rrSPbF2 /InF3 ^7>y'fl:!|*j3ie7r^>'N* 

[006 91 vicoflfe. l|2c^>3tm(iffl7r>f>'N*ttTll 

30 i©^ (f-;P^>f h7T^>'N'+ZrF4 ^7r>(^N') . fc 
5V>«. SSl<^)*li(iffl7r'fAfcLTIIttS«lTfflv^ 

H7r>f>'N'+PbF2 /InF3 i^7r^A) tc^jV^T 
t,, l^aMc<li(lft6*oJ»li^ljU»«fifc»:Lfc3K7r>f-'-a|| 

[00701 



(13) iRflBTl 1-2 048 5 9 

23 24 



IMO. 


1 Bv/2 




/.nu 




LJ2U 




VVLI3 


La203 


1 


DO 


5 


5 


OR 










2 


55 


5 


15 


25 










3 


55 


5 


30 


10 










4 


70 


5 




25 










5 


70 


5 


5 


20 










6 


70 


5 


20 


5 










7 


80 


5 




15 










8 


80 


5 


5 


10 










9 


80 


5 


15 












10 


90 


5 


2.5 


2.5 










11 


60 




10 


30 












"irx 
iv 






on 

30 










13 


70 




15 


15 










14 


70 




30 












15 


80 






20 










ID 


oO 




10 


10 










17 


55 


5 


5 




35 








lO 


55 


5 


35 




5 








19 


70 


5 






25 








20 


70 


5 


5 




20 








21 


70 


5 


15 




10 








22 




c 














23 


60 




10 




30 








24 


60 




20 




20 








25 


70 








30 








26 


70 




15 




15 








27 


80 








20 








28 


80 




10 




10 








29 


55 






35 






10 




30 


60 






30 






10 


■ 



[0071] * * imai 



Ho 


Te02 


BiaOs 


ZnO 


Na20 


U2O 


AJ2O3 


WO3 


La203 


31 


60 






20 






20 




32 


70 






30 










33 


70 






15 






15 




34 


70 












30 




35 


70 


5 




25 










36 


70 


5 




15 






10 




37 


70 


5 




5 






20 




38 


70 


5 










25 




39 


80 






20 










40 


80 






10 






10 




41 


90 






5 






5 




42 


55 








35 




10 




43 


60 








30 




10 




44 


60 








20 




20 




45 


70 


5 






15 




10 




46 


70 


5 






5 




20 




47 


80 








20 








48 


80 








10 




10 




49 


90 








5 




5 




50 


55 






35 




10 






51 


70 






30 










52 


70 






15 




15 






53 


70 










30 






54 


70 


5 




25 










55 


70 


5 




15 




10 






56 


80 






20 











[00721 



(14) i^m^l 1-204859 

25 26 



Kin 






znu 










La2Q3 


IT? 
Or 


fin 
oU 






10 




4 n 

10 






CD 

9o 








5 




5 








rU 








13 


10 






AO 


f U 


c 
O 






do 








Ai 


ii\ 

IV 


o 






15 


10 








7/1 


c 

o 






e 
D 










on 
OU 








on 








A^ 


fin 
oil 








4 n 


4 n 
10 






Al> 


on 








c 
D 








AA 


DO 






03 








10 


A7 


DU 






on 








10 


AA 
DO 


/U 














15 


AQ 


7ft 














30 


/II 


7ft 


IT 

0 




25 










71 


/u 


0 




15 








10 


TO 


Oft 






20 










7Q 
/O 


Oft 

oU 






10 








10 


74 


90 






5 










75 


55 








35 






10 


76 


70 








15 






15 


77 


70 


5 














78 


70 


5 






15 






10 


79 


70 


5 






5 






20 


60 


8G 








20 








81 










10 






10 


82 


90 








5 






5 



[0073] * * (^lOj 



InFa 
13.0 


GaFp 
40.0 


ZnFs 
12X) 


-m 


5.0 


SrFa 






AIF.3 


YF3 


LaFn 




U1F3 


UF 




13.0 


35.0 


12X) 


25.0 


ao 










2v5 
2Ji 


23 
23 






bJO 
SJO 




12.0 
13.0 


31.0 
29.0 


12.0 
12X 


^0 
33.0 


ao 
ao 


ao 








2,5 


23 






5.0 




13.0 


^0 


5.0 


380 


4.0 










4j0 
11.0 


4.0 










13.0 


29.0 


BJQ 


34.0 


4.0 










lao 












13.0 


29.0 


5.0 


34.0 


4.0 












lao 










13.0 
13.0 


29.0 
24.0 


ao 
ao 


3ao 

43.0 


4.0 
4.0 










4.0 


4.0 










12j0 


24.0 


ao 


4ao 




4.0 








4.0 
4.0 


4.0 










10.0 
10U> 


24.0 
27,0 


8.0 

lao 


sojo 

25.0 


ao 


4.0 
4.0 








4.0 

2S 


Z5 






SH^ 




12J0 
15.0 


25.0 


15.0 

15.0 


2SL 
25.0 


9.0 

9J0 


4.0 
4.0 








2.5 

2.5 


2.5 
2.5 






ao 
ao 




18.5 


1&5 


t5.0 


2S.0 


9.0 


4.0 








2:5 


2.5 






5-0 




18.5 


las 


15.0 


25.0 


9.0 


4.0 








2.5 


23 








ao 


18.5 
18.5 


las 

18.5 


lao 
lao 


^.0 
25J0 


9.0 
9.0 


4.0 
4.0 








Z5 




23 


?3 


ao 
ao 




18.5 
18.5 


las 
ia5 


15.0 
t3.0 


20.0 
20.0 


14.0 

lao 


4.0 
4,0 








23 
23 


23 
23 






ao 
5.0 




18.5 

las 


18.5 
163 


15.0 
15.0 


15.0 
10.0 


lao 
20.0 


4.0 

ao 








23 


23 






5.0 




las 


18.5 


lao 


10.0 


20.0 


ao 








23 
23 


25 
23 






ao 


ao 


2ao 

21.5 

2ao 


17.0 
15.5 
14.0 


15.0 

lao 

15.0 


25.0 
25.0 
25.0 


9X) 
9X) 

9.0 


4.0 
4.0 
4.0 








23 
23 
23 


23 

23 
23 






ao 
ao 
ao 


-1 



[00741 



(15) ItlTFl 1-2 04859 



27 28 



InFa 








BaFa 


ofra 




ntoFjiAIF^ 


YF3 LaF3 




LuFg 


1 E 




?Sf> 


11.1 




12.0 


A 


ft n 








23 


23 






5j0 




2S.5 


11.5 


lao 


140 


16.0 


fl n 








23 


23 






5j0 




253 


11.5 


12.0 


8.0 




A A 








23 


23 








5.0 


25.5 


11.5 


12.0 














23 


23 








5.0 


25.5 


11.5 


12.0 






ton 








23 


23 








5.0 


25t5 


11.5 


12.0 






C9.U 








23 


23 








53 


25.5 


11.5 


12,0 




A n 










23 


23 








53 


85.5^ 


113 


15.0 




IO.U 


ft A 








23 




2.5 






17.0 


25l5 


113 


lao 




18.0 


A A 








23 


23 






5.0 


12.0 


25l5 


113 


lao 


2,5 


inn 


R n 








23 


23 






ao 


93 


2Sl5 


11.5 


lao 


ao 


lao 


ft A 








23 


23 






5.0 


7,0 


2Sl5 


11.5 


12l0 




IO.U 


OwU 










23 






ao 


lao 


25l5 


113 


12.0 




lao 


Q A 








?3 


23 






5.0 


20.0 


25l5 


11.5 


lao 




ifl n 










23 


23 








303 


2Sl5 


113 


15.0 




1A n 

IO.U 


cS.ll 








23 


2.5 






5.0 


12.0 


26l0 


11.0 


tao 




o n 

cf.U 












2.3 






5.0 




2910 


8.0 


tao 


25.0 


9.0 


4.0 








23 


Z5 






5.0 




2ao 


ao 


lao 


'JOA} 


14.0 


4.0 








?5 




23 




5J) 




29.0 


ao 


tao 


lao 


19.0 


4.0 








23 






23 


ao 




29.0 


ao 


lao 


10.0 


24.0 


M 








23 


2.5 






ao 




29.0 


ao 


lao 


ao 


29.0 


4,0 








23 


23 






ao 




29.0 


ao 


tao 




140 


4.0 








23 


23 






ao 


20 


29.0 


ao 


15.0 




lao 


ao 








23 


2.5 






ao 


12 


32.0 


ao 


tao 


2ao 


9J0 


4.0 








23 


2.5 






ao 




35.5 


13 


lao 




9i) 


4,0 








23 


23 






ao 




35.5 


13 


lao 




9J) 


4.0 








23 


ZB 






ao 


2ao 



[0075] (itrnms ) *Jtigfi^ti3v^T{i. mmm 
2<o3K7r>fv'<i8«i^i8jS{ct>v^T. micommm 

7r>f^<i:LTPbF2 /I nFs ^7 y^km7r>f 

Jtfci^. «^1. 285~1. 34 5j«infc:*>;t->T 
2 0 d B<7)fi|#*i#^>ixTte 0 . h;l't;:^S 

immm 1 . 3 2Mmx 0 t,;Si!fe;aH-c^€fct5 

[0 0 7 6] (^it«3)*lll60«t:ijv^-c»i. 07(c 
^^Lfcld^frHl, »3<'MK«i«iffl7T>fA^» 

)t. 1 Hilgl<03felii|iffl7r'f>'N\ 12»i®2 
c^))t«(iffl7r^A, 13«m3<Oj0i<iffl7r>f>'N\ 
3l±T>fyV~:J', 4tt7r'r^'®WDM;i!rr9. 4' 

[0077] :*^lit«lt:t>v^-Cli. |g 1 eomm y r 
-fA'fcLTT;^9>f h7r>fAi&fflv\ 9i2<nmim 
yr^^<k LXiiA'a^-t^ H7r-YA^fflv\ I53c7) 
3t»i1iffl7r^rfcL-rZrF4 *7-yjb!8j3K7T-^>'\' 
S-ffllV ^^r^fAw^t L-Ctt. ^JS0«lfcJ:tX2 
•efflir^fc7r>f>'^O^i:R«<Ofc<D«rJiv^3t. ^[3167 

1. 2 8~1. 3A3p.m\Zhtzr>X^ 2 0dBfeUl<7) 

^<m. ^2ffymimyrAt^^?<mttiis, 



t /InFz ^yyitWtyr>(^'ii:m\'^tim^. 
)VyA Vyr-{f^+inVuy-t--{ Wr^J^+PhFz 
/\ nPa ^yrAt"^) **v^i (;&;k3y-?->f I«7r 

>fy^+T-^l/7>f h7r^>'^+PbF2 /I nF3 ^7t 
[00781 (IQ60II4) ^^MfcltJl^Tfi. Est: 

30 ^umm^h^yrM^ms^^'m.Ui., c 

if, llli»l<o*Ji1i«7r>f>'^, \ 2\i3^2om 

WmiyrMK 3{±r^yi'-5'. 4»i7r-f>'NW 
DMXrr^, 4' {±/N';l'^'MWDM;<r7'7. SJiUfiest 

[0079] :*^01|ti>V^T«. % 1 t7>3KJi1iffl3t7 
T^AtLTPr»;<^;1^3y-t>f K7r-f>'N'^. ^2 
<'WiySi|iffl7r>f-''Ci:U-CPrgaHlPbF2 /InFa 

40 K7>f;P^t fcSl. 28~1. 32//mi-C<^)m 
^JilB2<^)aet81iffi7T>f>'N*=&aiO. S^l. 32- 

1. 3hux!i<7)m%\m\m!mmyrM^^m.h 
wm&m t < -n-i^c^fc, mm i^ti^tim^ 

ffl7T-fA<oaSfcfigL;t. 
[0080] 09t. AMm^3l£*-3 0dBm(7)J^ 

<^«**«JiJirrS 1 . 3 2/imfti!f(3H^«jWl./5> 
50 nS**, 1. 29-1. 3 5Annt:*>>tS«fi«H{c:tJ 



29 

\,^ti}<. ^<m(r>i![M:imiz}5\^xti5 dB(mBm. 

[0081) (IIStM5):*^UtMt:t5l^-CJ4. laSM 

mm yrA f^t lx p rmxHDva yyr^ 

Ltz. Altfi^3K4- 3 0 d Bmtj^Sllltl^'^^' h 
/Vi:m&LfztC=b.m^l. 2 5~1. 4^int:*><: 

F4^7r-fA. PbF2 /InFa ^7r-f AJrflgv^ 

r-f At L•CNdilalIl;>;^^y-^^ K^r-f/^ 

S-f^Ufc. AW<i^3tft- 3 0 d BmC^ttSfll^X 
'^^Wk^ffl^Lfcti*. Ifcgl. 2~1. 4^m(C 

ZrF4 iS7T>^''^^ PbFj /I nF4 IR7r^A 

&SV^J±Pr^DZrF4m7T-f>'N\ P b F2 / 

ffl7r^''N'tLT. NdaaHlT/1'7^ h7r^>'N\ hBH 
a^7r'fM\ :raeRISftfl:7r'fK&fflv^fc«^fc*jv^ 

[0083] 



(16) 1$I3¥1 1-204859 

30 

j:*ufi^#TJ!£^«^7 r ^ j-^mmim&xt h 

<nx. 1. S/im^gstas^-XTjUcoSSflitJit^fin 

m 1 1 *ffflB«^7 r >f ^-OiSSSrflljft^S P rJSJn 

;«r;Wny^>f K7T>fvl "fi^vAYvrA PbF 

2 /InFs ^7T-fA. ZrF4 ^7r-fA<0^3eX 

[03] *ISBg<7)S|Si5«^l<03e7r>f>'aii|iSS<0=PJ#X 
[04] *f6BJcoltlSf«it7«K7r>f/^J9l838<^ 

[05] ifm^mM'i<rm:7rAf'^^Sifm^x 

[06] *3%BBo||MM2<^7r>f^^JtMi3S<0*!^ 

20 [07]*fM8<^)||»«3<%K7r>f^^lii|S58<O«t« 

^^rr0TS.S. 

[08] *l|BJco»fcM4<^7r>f^^JSi|ii8<0flWc-& 
[09 ] *fSW)iafcW4<^7r >f^ti|MiSg<^«H^x 
[«r^«ii^J 

11. 12. 13 »1. f52. ^3<^«te*IMiffl7r>f 

3 T'fyU-:5' 
30 4. 4' WDM7r^/^';^'7•5 

5 msm 

6 



[01] 



ai 

X 



1.11 



1.30 



l.«0 



(17) i^HTl 1-20485 



im2] 




Lao a.39 1-35 



(18) 



Wm^l 1-2 04859 



[07 3 




I I I ■ 1 I 

1.M LIB 
iU («») 



